Abstract. In the paper vibrations of the Timoshenko beam on an inertial foundation subjected to a moving force are discussed. Considered model of the inertial foundation is described by three parameters. They take into account elasticity, shear and inertia of the subgrade. In the literature such model of the subgrade is called Vlasov or Vlasov-Leontiev model. The Timoshenko beam is traversed by a concentrated load, moving with uniform speed. Response of the beam is found from the governing equations of motion of the problem. Problem of forced vibrations and problem of free vibrations of the beam are solved. Damping of the system is taken into consideration. Solution of the problem is illustrated by numerical example.
Introduction
The problem of vibration of beams and plates, resting on foundations and subjected to moving loads is closely related to the dynamics of bridges, roads, airfield and railway pavements [1, 2, 3] .
A mathematical model describing transverse vibrations of a beam, including the effects of rotatory inertia and shear deformations, was presented by Timoshenko [4, 5] . The model is described by two coupled partial, differential equations of motion with two independent variables: transverse displacement   , w w x t  and rotation of the beam cross section
In the past the Timoshenko model was analysed by many authors, e.g. [6, 7] . Also the Timoshenko beam resting on a foundation was a subject of many works, as [8, 9, 10, 11] , and others. Most often the subgrade is modelled as an elastic foundation and the analyses are based on the model of subgrade presented by Winkler [12] , e.g. [13, 14] . However in practice the Winkler model cannot represent a continuous elastic medium. More adequate model for a large class of subgrade materials was proposed by Pasternak [15] and analysed e.g. in [16, 17] . The Pasternak model consists of the Winkler foundation and includes shear interaction additionally, but does not take into account inertia of subsoil. 196, 01056 (2018) https://doi.org/10.1051/matecconf/201819601056
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In the paper we consider the soil model which is defined by three parameters. They take into account elasticity, shear and inertia of subgrade. The Timoshenko beam resting on a such inertial foundation and subjected to a moving force is analysed.
Solution of forced vibrations and free vibrations along with numerical example are presented.
Governing equations
The equations of vibration of the beam, taking into account the effect of rotary inertia and shear distortion, were first reported by Timoshenko [4, 5] . Considering Timoshenko model, two coupled, partial differential equations of motion and boundary conditions, in the case of a simply supported beam, can be written in the following form:
where:
w -is the beam deflection,  -is the angle of rotation of the beam cross section, .
Taking into account reaction of the subgrade modelled as Vlasov foundation
and the force moving with constant velocity v ,     , q x t P x vt    equation (1) 
Equation (4) describes vibrations of Timoshenko beam on three-parameter inertial foundation under the moving force.
Solution of the problem
In the case of simply supported beam solution of equation (4), describing the transverse vibrations of the undamped system, can be written as   
where 1n  and 2n  are natural frequencies of the beam:
and 
.
Constants 1n C , 2 n C , 3 n C and 4 n C in expression (5) must be calculated from initial conditions of the problem: 
t t n t t w x t w x t t w x t w x t P v
Taking into consideration (8) , solution of equation (4) is given by
where 1n K is defined by formula (7). Expression (9) 
Conclusion
In the paper Timoshenko beam on three-parameter foundation under moving force is considered. The parameters take into account elasticity, shear and inertia of subgrade. Influence of these parameters to deflection of the beam is analysed. Influence of inertia of the foundation to the beam deflection is more significant than parameter s G .
